Metallothionein induction in islets of Langerhans and insulinoma cells.
Isolated pancreatic islets from rat and mouse and the insulinoma cell lines, betaHC9 and RINm5F, were investigated to determine the regulation of metallothionein (MT). Dexamethasone (DEX) increased rat and mouse islet and insulinoma cell MT levels in a time- and concentration-dependent manner. Rat islet MT expression was increased with interleukin-1beta (IL-1beta), but not tumor necrosis factor-alpha (TNF). However, MT induction by IL-1beta and TNF was synergistic with DEX in rat islets and insulinoma cells. Mouse islet MT failed to respond to IL-1beta alone, although IL-1beta and TNF were synergistic. IL-1beta and TNF did not synergize with DEX for mouse islet MT induction. Zinc sulfate induced MT in rat islets but not mouse islets. MT messenger RNA levels were significantly increased in rat islets in response to DEX and IL-1beta plus DEX. The inducible nitric oxide synthase inhibitors N(G)-monomethyl-L-arginine and aminoguanidine failed to inhibit IL-1beta induced MT levels in insulinoma cells, and the nitric oxide generating agent sodium nitroprusside failed to significantly affect MT levels. Phorbol dibutyrate increased MT levels in rat islets and betaHC9 cells, but phorbol dibutyrate and IL-1beta effects were not additive. Transgenic MT-null and wild-type mouse islets had similar insulin contents, but basal and glucose-stimulated insulin release from MT-null islets were significantly lower than in wild-type islets. Blood glucose levels in MT-null mice were, however, slightly lower than those in wild-type mice. Thus, MT induction in pancreatic islets and beta-cells is regulated by cytokines and DEX, and protein kinase C activation may play a role. However, regulation of MT induction in mouse and rat islets differs. MT also appears to modulate insulin release from pancreatic islets.